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SSeiS: 10-2005-0094798 



□ £l£! £|oh= ^ojg°J (oj) 
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[^O^AFS^S] OS! 

PIE} OS! 

[tMii 3,000 a 
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S^Ss: 10-2005-0094798 

9] 

10 50nm<?l ^1=^6} 1*V ^ 10 xfl*] 100nm°l ^-f-^lM- 

^^I-b-^ £ffr ^-s}^ &?\]; 100 tflxi 300°cs 

^ ^^1; * ^-71 ^341-^ 400 ifl*l 1000°C^1^1 *]-4i*Kr 5L^Hr, 
[Ji^tfl^^-] 3^3- 10 
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10-2005-0094798 

°J#?3:B-g- ^*fl*M3 Aflef^ ^ zl ^{Sintered 

bioactive ceramic composite implant and preparation thereof} 

=~2w ol^r ^ IH^I^ ^ (network) ^21 £*ltr 7fl 

<2> £ 2^ ^ ^^Hlofl trfs. -y^elrH-g- 4^ ^ 4^H1 *R- 

<4> £ 4^ ^ ^ a] 011 on «t€- °ji-^h-§- ^ 

<5> £ 5a^r ^ ^a]oii ^ aliHoiloi] 4= oi^^e^. ^ej-^ ^ X- 

<6> £ 5b^r X-^i S)^ Scfls §l£L^-Alo>s)-^olH^ (phase 

decomposition)* iL<^^ ZLEflHoltk 
<?> £ 6^ ^Ajoil ^ w]i2oiloii rt|^ ^^-g- MM") ^ 4t*fl^l 
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SSiaS: 10-2005-0094798 

o)z] ^2:^](hard tissue)^ ^^B-S., ^ 

a^^i ofls.^. §l = ^-Alo>s|-^-olE( hydroxya p atite> Caio(P0 4 ) 6 (OH) 2 )7> ^el <&B}*} 
*1^a1o>^o1h^ «l«:^(bioactivity)^: °l-§-^ 91^} ^ 
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agie!^: 10-2005-0094798 

°1 it*] ^(non load-bearing) *fltr 5L oit}. tcj-^ a^] 

S^o] ^o^uj §]c^.Alc>2l-Bl-olH# °l-g-*M ?>}^-gr load-bearing) 

^c^^of^EfolE ^ S-^fl ^<^1 *1=^-A]o]-t4-e}o1e 

(coating layer)* 5LJ£*H ^ «^SH3* ^>13fe 7H 

<4, ^}^.^)^}^^}3. 7] *1 Aj- (matrix phaseHl 2*MKsecond phase)* 

7] 5L^- ^t^HS ^-g-sPH^- <^7i^l -£-*ll^°l oicf. 

7l£]^ -g-^ #aj ^s}-7r s]Ji 

f ] A] 4^-^^ ^oti^r 4^-^11- ^l^Hr ^<>1H 7l^Aj.( matrix phase ) 

o] aJ^I^-aJ^ ^ = s-a1o>2}-b)-o1e^ a^^I^-^o^ 2*HK secondary phase) 

7l^l A o v cfl-r-^r°l ^*fl^Pr^ ^#^(tricalcium phosphate, Ca 3 (P0 4 ) 2 )-5-^- 
^t^sl^oI^o}^ 4^1^ A^l^ol ^cH^}ji ol^Aj-o^ 

tr^" 294008^]^ 2*}-^ 71^^ «V-g-i- ^^l^Jl 

7> 2*>^ TflT-fl^ 7l7lA 0 Vol ^^ Al o>Sj-El-olE^ 
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taat: 10-2005-0094798 

<h sa^. ^§.*h aoa^ 4^ 4t^ir, 

AloV^EfojEoH wl*H 3tifl o]^" ^ ^H3* 7^11 ^nV, 2^*}^ ^. 

s-^o] -a^s ^ ^^HS. -g-g-S^H^ 

^11, lHr( load-bearing) AflB^ ^t^HS^ ^s^o> 

(zirconia, Zr0 2 )«f ^^MUlumina, Al 2 0 3 )7 r ^S, JL _o ^ , ^3^u|o> 

7fl^-£lJl ^q-. = q.i=, JL^-SL, JL9±^°\ 4 

-Ml-«:^(bioinert)2l Ms. <£3^ oi*Q3 ^€ «*l 7b£:3l *p§^ ^ 
(load-bearing) ^flr **\ , tflSJ-?-^ <?]-§■ femoral head)S. ^>-g-^ Jl o] 

^ ^S-^-Br *1H<HH ^ bb]^- J*-*^ ^* -ff£* 

7l7^1^o] ^(mechanical locking)^ ^l^Jl £>tf. ^-^uf <y#fl-H ^ 

(loosening)ol <y#i£H^ 7]^ ^^-7> 5^. *r 

2r^i °1^ JL7J-SS1 -M1:%H3 ^er^i* Ai-g-s}^ til °Xo] ol^l 
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i^eiS: 10-2005-0094798 
<17> Itj-el-Ai £ M^o) ol^Jl^> *>±r 7 ]^*j UMI^T, #£7} ^^M-^^ 

<18> ^ Ol Ol-ZL^V 7l#^ ^aflfe ^ Oj^JEE.g. «^ 

<i 9 > #7) ^^>7l ^cfl^^ ^l^o] io 50 nm^l x]s^u|o]- i 

*r °j7r(primary particle) ^ 10 100 nm °J IH^IM- l*r ^7>7> 14 

i?ll<lHH 2*> ^(secondary particle) -#3HH 

(composite)* ^l^^Moj-o^^niq. ^ o>5]-b]-o)e^ 3. 

s!-e}-o]e ) Sr-S^^ ^1 = ^-a]o|-2|-b(-o]e f Sr-£^§€ ^M°lH<^i)-£H B , Sr-S 
o>^ole ) Mg-£^€ ^^^-a1o|-5)-e}o1h, Mg-S^§ ^ ^uflolEoVsj-El-ole, Mg- 
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SSI&S: 10-2005-0094798 

<2i> ^ °!HH A J"7l ^^i^MH^lM- ^-^o. 

50 99-^%^ <#o_3. ^ 9X^-. 

% ^s^u]o>7> 50 vfl*l 99.9 

31; 

<26> ^-71 ^^Rr <y^B-§- Afla^ ^ 

<27> ^ 1f-^<>ll cq-s ^ ^ofloflAi ^1 5^u|o}-o^s.nm- uj-i- -4^.^ 50 tfl 

*1 99-^3]%^ 6>34^olH^] 1 ifl^l 50-^-3] 5^4. 

<2 8 > ol§> ^. igvtgofl tfl^ jirj- ^^tf. 

<29> Q*§2\ °J#5l-H-g- >M|e^ 4^1^ ^°1 10 vfl^) 50 nm9l *1 

s^u|o}- oi^]. ^ 3]^ol io 100 nm 9l <g^*M 1*> *a^>7> M-Lc 
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ISai: 10-2005-0094798 

*3>M|*H*1 ^"^l^ f-^r, 2 ^ q-i- 37)0} ^ 

Caio(P0 4 )6Zm 

OH, C0 3 , F 2^ F x (0H)!- x (0 < x < 1) ^ *1 , ^^>7>1- 

Ca 10 (P0 4 ) 6 (0H) 2 S. S«€ ^ SZ^-. ^1, ^ = ^-Alo>2j.E|.o)H^ >M tfl^ll 
^ o.^ BB j ^313]- °l^Rr « 
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iSai: 10-2005-0094798 

^ itt ^ ^oii ^*ih o^Efois^ ^i^m ^ 5fe #3. ^, °> 

(apatite precursor) -f-^: *}-%-lk *r 

€ *ll 2004-80356 Jl ^ ^^r^^-^-^#^ 2005-0094526^1 #A|*1 7l*ll5H 
^olrf. ^, ^j^o] io 50 nm^I *1 =^M°r l*r ^ ^°1 10 tfl*l 100 

nm 91 W^IM- l*r M-i^?ll<lHH 2*\ <&A A o v 3HH 

#, M^-g-, ^r^, «^Met, H^l-SL^, Wer, -fr^#, 7>#5l 

HS*fl-§-, ^ ol^^^- ^o_^«Ei Alifl^ 0)^-0) 5]£^- ^g- 

^ -Wi- u-1 ^ sa^. 

^71 ^S^ulol-^um Ll^.-^-^-^ ZL <^7s}- 3.71 7> Uj-ic 371 S 

^ o>3^e}o]H741 ^-^-#ol ^l^MM ^^"^(tricalcium phosphate, 
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SSI^S: 10-2005-0094798 

Ca 3 (P0 4 )2)^ s.^ #°]s\*\ ^ ^ <£-Qr » o>q5f ( 

^ -r-^l-^I ^>5|-^:#(CaO)c>l 7le 5 qo^ ^-^o]( p hase transformation)* -^- 1 4 v 
<**v*i ^o) 

o g^7V ^ ^s^q^-^plM- uj-^-M.^-^ »t2] #^lb 

#4 *KHi-7fl ^ ^H^q<=>> ^ s^*M #<H#7fl £H <4 

<42 > #51 -ip^-g- 7>^1^ ^2^u|o>-o^s. 1 n ll 4 ^ ^tr 

20 

ot 50 vfl^ 99 «]. bJ-^]- Til b *J= 60 90 ^-2]% ^ ^ 51 

Cf. °H cflsfl a o V 7 ) o}^o}^) ^Mr^r ^7] 4^H1 ^ 1 50 -¥-31% ^ 

7}^. «>^*>7fl^ ^ 20 vflx] 40 -¥-^%<H *r 5^. -S-71 oV^j-EfolHTfl ^-^-1- 
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aaejs: 10-2005-0094798 

o>^o}H^l ^#^11 ^-1:^ *i °fl 

°i ^^-ir ^ m\ ^ ^ jpgoi 01 

Si -%-^r& ^^l^r-S-^* M"^^ 2^ <^^;# (biphasic calcium phosphate: 
BCP) AS. s)±= 

-M*^ ^ ^^)6\)a] 0.1 tfl^l 60 

# ^^>fe «o V ^-^-S 7fl2;^C}. 

A oM 100 vfl^l 300 *C £- 7}^}^ ^1=^ o]^s\. ^nl^- o]£- 



35-14 



S^Sls: 10-2005-0094798 

^7) 400 ifl*l 1000 °C #7fl# 5L^Rr 

^"71 Cf7> ^-i-S-^r B5LS|31#5^, T^o1]^^#el#, 

(3,5-^^1 = ^1^1^ (1,3,5-BSl^l^.^l »M) 5E^r ^ 

-#7l ?>s.4^^S^ AlE5^_ 'MHel^^H^, ^l#S^lBl-EflBBl-^} = 4^ 
aV ( ol-clH^i (1 ) 4-^c1^s^.a1aV) > nv^Aj- (1,2-oll^^ul^s^l^), 

(Dll^^l^A]A>) aih^^v, ^qEA^ £3^, *l=^-AH^6fl^^ClO>^lEe| 

^HlB^r (HEDTA) , <Hl^#3#^Ht^HlH*i (EGTA) , Jffl^V^lH^HlH 
# (EDTA) , S-^tKh oV^Bj-e.B'a-, ofl ^^lrq o}*\ *r 

35-15 



fSiai: 10-2005-0094798 
<53> ^7} x\ 7 \ ?\^%Q<>\ 10 : 90 ifl*l 90 : 10 U 91 

^iEMr-B}- 7>s^a]-o| s-fg _g.oflo_ -^a)^ 10:1 ifl*l 10:999. 9^1 <#o_S. 3 7}^ 
<r 

<56> ^"71 Cf7> ^^3]- ^ -g-oflo] >£ 7 | ^« 3 

<57> ^-71 IH^I^^I £th -g-^Hfe n>ZLMl#^ , ^ 

Afl*«S, ^fl *^£tet<*, JEBMl^l-^, 

^Kf^, ^S^, iEisL°fl#<*, ^ ofl OJ- ol-c^^l^ 

^ 1^ ol^o} 5]^-- -g^^o] ^7>S. £tl ^ 5U^. ^"71 2|jMf- 

* A oM ^r«9£ xle^qoH) cfl^j 0.0001 20 
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SSlSs: 10-2005-0094798 

-fj-EHH^ ^^l^r nj-^^sq. H]^l-7fl, <$7] ^^°}£r°} S.^^ ^ 

iitflS ^cHJ-^tt 1-bH ^H^Ml (network former)^ ^ ° 0 M£r 

(network modifier) 5- ^ ^ 9X^. ^^Ml^H^ 

6)1^31 = #7} EL7)S- ^^U) &£.&^. ^^^-S., °l^^r 

^Mr*Rr ^ ^ ^-8: ^3H1 SKr°l ^7} &JL 

tijii^ ^-g- £-;£<HH <^^tr 5r^-^(stoichiometric)^ ^€tr ^ 

31 a-^-g- ^^^>7fl ^cf. x]b 3 l]o^ tf^l^ *\s, -H-S-^l 3*1 ^> ^ 

^ vfl<M Tj^Tll 3#*r^ T^T ^ M"^ 371^ ^-^ V * 

^-Hr, ^r«g 1^3 Sj-^ofl^ <H^f-n)^-o} <* 0^7}. 

^^^>7fl 3*1, <3#*Rr ^ *34M ^71 ^^=1 ^"Sl-ol ^5)<H 
u|o}2). ^Piq- <£°]^. ^>7l 7lH 3 qo}fif «^s.n]q-^ 

3.71 ^ ^€i=f. ^s^qof <y 71-21 a.7l^ 100 vfl*l 200 nm^l 3.71 
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m^&m.: 10-2005-0094798 

oVig ) ^ D )i| Z] %-$S\o] Ola] 500 run o]J$si\ 3_y}^ 7}&t±. 

-g-^ ^7>^7fl £1^ #7] 7|a 3 qitf^ & 
x]^^qo> -§-^1^ #^^-14. 2.€- 2*> 100 200 nm^l #&| 

^ ^l=3qof t ^-B-tb^f. ^ ^^(^^ -§-°-Wl §e^7> ^71-s]^ 1- 

400 ifl^l 1000 °C £r-£<HH ^"^O-S.^ #2^7}- ^T^JI 

^^^>7fl ^t}. ^ #sH^li§L ^ ^ lJH iH^l^ 0} 

^ls^u|o> ^^o S ^fls}jl, ol 7lB 2 t]o^ u)-^ a.7l^ <?]^ ^ 
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10-2005-0094798 

B, Si"E^ ^-Alo>3}-^o}E ) ^ Si"E^ l-^=«l^AlO>5|-B}olH * Oj 
^ Sl^MS. ^^l^ 1* ^l^^ ^ <^7H 

<^1* S^HHCoctacalcium phosphate), ^l-S.^^ 5.^1 °1 

J=( amorphous calcium phosphate) ^f-°l si^. 
<63> Aj-7] <g o_ ^^-#^r ^th^M) ^-^17]- ^Aj^cf. 

<64 > o| nfloj o}-3-£ 7>r^# *^^^a-] 1300 1400 °C ^ ^S^a^ io - 30 

MPa^ ^JlS. 1a]# vfl^l 3Al^ 7}<^^^. 

<65> o)^> AjAl^H- 7H1§1 AJ^ ^o^, i^cq ^o)?} A) 

AHH *V^^r o>u)cf. 
<66> ^Alofl 

<6?> ^1 M-^-^f}-*fl £-^3 
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°£ 0 )^ ^QSLsL *}$-*} JL, AlH = ^> H^aj-^ ^flU^ # 

^-§-(ZrCl 2 0o8H20), °1H# tS^<^l£ 6^s|-#(YCl3 • 6H 2 0, Aldrich Chemical 
Co. Inc., Milwaukee, WI, USA), AlH-iL^ l^S^CCgHsO • 7H 2 0, CAM) ^ 
^#(C 2 H 6 0 2) EG)# A>-g-^>^cf. ol;e^#jsL^o-|;EL 6^#* ^W\JL 

^Utt ^w-^^l^i ^^^(Kanto Chemical Co. Inc., Tokyo, Japan). 

Zr4 Y ^ -§-<^ ^^-#(Zr0 2 ^ 3#% Y 2 0 3 £^§)^ Al ^ -§- 

<*>-|- #^ #^5. ^>-§-*>^q-. ^S^^r -§- al 5- 33:67<?1 CAM^ EGS ^ 

#sU, ^7>£]^ #eH^ #71 ^-^sl-!- tfl^ 90#^53 

<L^, ^s^qoHl cfl^r IH^I^ a]-g-o. 1 : 0.25 

CAM-EG ^, ^€ 130 °C£ 7} 

<1*H CAM^ EG Tj-Sl o]liEflsS|-# ##S>£^. -g-oflo] ^^ofl ^ nflo. 

u>^l^-o. s ^£ ^-i- a] &$*}JL, 200 1000 TCSj ^3HH 

X-^d 3^ £r^7l(M18XHF, Mac Science, Yokohama, 
Japan) S ^sf^cf. #7l TEMiLS. ^^}^ M-^ ^ 
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SSlSa: 10-2005-0094798 
<72> SUEgj^g; jMgj ^ ^HH^ 

<73> #71 ^12:*}: ^s^M 0 }-^ 0 !^- M-ic 4fMI ^ 60 - 90 ^cs. A |o>5|- 
EMm(Alfa Aesar Co., MA, USA) 10 ~ 40 ^ 

A ^ ^, Ar# ^Sl^r^i 30 MPa^l ^O-S. 1400 ^r£S 1*1 ?> 7}<#±^. 

(hot pressing) ^r^cf. 

<74> Bl jg-Qfl 

<?5> ^^iMz^EllM g-^ff jMgj g^jlLg] ^ 

<76> 300 nm 3-7\<>\ #-g- ^s^u|o> tr D m #£^1 4-§- <*j7l 

^ ^ ^£4. #7l <>H^ «-^o. S-O^^V ^oflA^ 7><y-^^> 

<77> £ 2^ ^-^21 ^ahhi 4= «y^^E-g- ^ej-ni ^ 4^1^^ , 7l 

£ 21- 100 nm 3.71 °1 ^ iflofl ofc 10 nm 3.7} 9] 

^l=^qo> oj^ 7l . -g-AV^ol 01 -§-^ <§- ^ 014. ^nju}- o^- *l= S u|o}- 

M-^ 4^1 7l^l#^^ iL<?m. 
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^ 100 nm H7l^ iflofl 30. Aflo] xjH^qo^ ^ *flo} <£i=Lpj q. 7 > 

^*]3. 5-^^-711 #7l M-ic ^iHH^, S^ofl ^7fl*>7ll 

3 if M-ii 3712] n]^ (crystallite)^ =&*fl*f 

*r ^4. °H «l«fl , ^ ^ <>]-§-*Kr oliU^^ ^-foim ^ 3b°lH ^ 

^3^5. M-E^ w}<4 ^o}, 71*1^ 300 nm ^e^o} «-^o] *K?-^-7fl 

<80> £ 4^f £ ^a^H rtf^- <£§i£B-§- ^31%^ ^ej-nj ^ 4^1^ ^> 

#74 ^n}^ AV^ojcf. o]^ #7] 7le 2 qo}-o a VH Dll+ q.^ ja.^ ^^v^ ^ 7 jo} 
•srl^Alo^Bl-olE^. o|=Lo^ 4-^]^ nl/fl^zl^- u(-^^cf. «Jvg. ^ °J 

<8i> £ 5a5+ 5b^ ^ ^a]^] ^ tilja^ofl rtf^. ojf-fi-B-g- ^*fl%^ ^|^ni ^ 

^ X-4i ^ ^ ZLS Stfls. ^ §1^a]o>4e]-o]eo^ y.tjj 
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ggjujg: 10-2005-0094798 

(HA decomposition)* nsflsojrf. 

O.S., £ 5a<HH (pure ZA)tt §1^^1^>^o1H7> ^7>s];*1 

oj.-oj-f.nl 14 ufii ^-f , (lOHA)fe ^^Wsj-EH^} 10 

Jfs|% ^7>^ ^*0, (30HA)^ §1^a16>s|.^o1E7}- 30 ^% 4^*03 

^IHH^ ^ a <HH ^ U <H3^ X|esu|o>(t-Z)^ W^IM- 

(A) #(phase)°l 3 #3 53^. *\B.^X\*Wi%<>]^7} ^7>^^1 n*^, ^7] ^ 

(•), ^^"^(♦)^ 3^ 3£|3.(peak)7l- ^l^AloV^olE^ ^ 7 ]. 

^^^^5. 1- nfl 4^1 ^HH ^l^Alo>s|-E}o]E 

^ 2^- Sj^^eKbiphasic calcium phosphate: BCP)^S. ^flthfr ^ 9X^. 
-#7) X-^d 3^ sfllHH 3}^ ^la^ ^(intensity)^^, ^-7] ^*H#^} ^e} 

<i>2|-Bl-olE7> 10 ^7>£)^# ^ ^tf^B^ ot 37% ^ £ ^3^, ^1^- 

^X\o}s\-E±o}^7\ 20 30 7}*$ ^7}S\t£ 50% ^-7] 
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fiSieis: 10-2005-0094798 

<84> £ 6^ ^aHI £ alsoflofl tc^ °J#^B-g- >M^$ M}^ ^ 4^1^ 4^ 
H><^ ^-ol ; ^cS-a1o>s]-bJ-o1H7> $ 7>^ oil ^ 7l5 3 ^of-^nm ^ 

^ #4i£Rr ^.^m-. ^ ^l^o}/tfpl4 ^ 

* 7|*1#°.3. A>-g-*m ^7h ^aaqoi-o^m q.^ s^-fr 7}*}^ 

a] 9)^ #S.>*fli(osteoblast)» a}-§-SM ^- 7 ] ^ 4^*H3 ^7>*>ji 
<87> £ 84 ^ #^21 *3aHH o)-e^ °d#^H-g- ^^1%^ 4^ ^ 

<88> £ 8£r ^AjofloU ^ ol^B-g- 4^*HH till 
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<91> ^*H^il^, ^"71 ^l^Alo>4E)-olH^ ^7>^=ol ^7}<5>^ #2.^1 

<92> ^ ^ ^O.^Ei ^l=^u|o>-O a V = n m. 14^-4^-^ *]5 

o\] tcj-ej-, xlaaulop^,^ 14^-4^-^] ^-7) ^1^1 ^(load- 

bearing)^ <y#^H-§- «^ Afl ef-ni ^ -^-tg-sfl^ 7}*] SE^ non-load- 

bearing-g- « Afle^ 4^1^ 2*}^<L3, A}-g-^ ^ & o.^ ( ^ c^LAjoJ-sl- 

A>-g-^- ^7} oJCf. 

<93> ^7H aV^tl: S^^l ^tt, 'JMl*^ ^-^11- ^-§-^1^ 
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£ ^Hl*l <^1^ JI^SL^ - ol^L ^ ^ 
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z)y$o] 10 ifl*l 50 nm<?l ^s^u|o> \%\ <Q*\ ^ s^o] io ifl*l 100 nm <2 <£-f-*l 

M- i*> <a^>7> ^ ^hih-h 2*} 4-^11- = 

o^eHHtA 3^#-a- a^sfrfe *8*\m^ MM^ ^ 4^1. 

all 1^1 $a<H*1, o>^olB^l Sl-^ol ^cs. Al o>^-Efol^ ( ^>i±i41ol3 d > 

ofuj-el-olH, Sr-£^§^ -%A]o>s)-Bfo] e t Sr-S-^S^ ^if ^ s Hrj = ^- X| oJ-sj-Ej-o] e , 

3] 

*fl 1^1 9X°)*\, ^} ^l=^q^>-°^^m -Sr^l 50 vfl^l 99^-^1% 
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[3^*8- 4] 
MJt 1 * 5] 

*fl 4%H1 &<H>H, ^EfolETj) J^^o] 20 - 40^%^ €r*ti*Hr ^ 

6] 

^H*l 99.9 ^io s s}^ ■y^^S-g- ^ 

7] 

7}f^, ^^l*, ^ cj^c^i, ^-0.^«-Ei 1^ o] 

#3 C-1 ^^A^ 0 J#^S-g- ^ 

[3^8- 8] 

1%H] 5^^, A <M ^>4^-°lH7fl 0.1 xfl^l 60 *- 7 } <d##zJ;#°. 
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9] 

^^Mof-^Dm 14^-4^-^1 *fl^Kr #31; 

[^T 1 * 10] 

cf7> ^#54 7>=4^#^ ^ -§-^, *1 ^ia^^ ^^Its-^ ^ -g-o]]* 
^H-*}^ #711; #7l ^tJ-#^r 100 Ml*l 300 °C S. 7}^}<^ *)^SEL^ o^nf 

#71 ^34-1-^- 400 1000 V <HH ^Tfl » i^Rr ^A^L -5} 

11] 

*ll 9%H1 9X<>]*\, #7l ^HSM^H^nM ^ 50 vfl^l 99-¥-3l%5!l- 

^El-olHTll 2}-^-# 1 ifl^l 50^ %» i^J-fe ^8 «Hr *fl2: «o V ^. 

12] 

9%H1 ^M*!, #7l o}^o]^) 5}-^-#ol §1^^-Al oj-nl-E}-o]E _ ^t|lolHo> 
^-Hl-OlH, ##-^.5 0>s}-El-0lH ) ^-Alo> 2 }-El-o)E i S^S^-S-AloVsl-El-olE, Sr 
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Sl-BfolH % tt^S. <=>}^-0]^}^ ^€ 1^ ojAj-o] ^ o. s 
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